Rationale for a phase III study of erythropoietin as a neurocognitive protectant in patients with lung cancer receiving prophylactic cranial irradiation.
Recent meta-analysis of patients with small cell lung cancer has confirmed the effectiveness of prophylactic cranial irradiation in reducing the cumulative incidence of brain metastases and contributing to a significant increase in 3-year survival. Likewise, with increased median survivals being documented in patients with stage IIIA/B non-small cell lung cancer, there is evidence that the brain is emerging as a significant metastatic target site. Although prophylactic cranial irradiation is a reasonable option to explore, the potential for long-term neuropsychologic adverse effects is of concern in both diagnostic groups. Radiation-induced reactive oxygen intermediates and reactive nitrogen intermediates appear to play a major role in mediating this toxicity. Hypoxic stress results in a significant increase in erythropoietin (EPO) mRNA in mouse brain and, in two models, the administration of EPO improves performance function and prevents cognitive impairment. With the demonstration of EPO receptors in astrocytes, neurons, and brain capillary endothelial cells as well as the ability of EPO to cross the blood-brain barrier, a potential for EPO-mediated central nervous system radioprotection is postulated. The rationale and preliminary design for a phase III study of EPO as a neurocognitive protectant in patients with lung cancer receiving prophylactic cranial irradiation is presented.